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(54) PIEZOELECTRIC VIBRATING GYROSCOPE AND ITS FREQUENCY ADJUSTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
vibrating gyroscope which yields satisfactory S/N and 
which increases the resolution of angular velocity. 
SOLUTION: The piezoelectric vibrating gyroscope is 
composed of a drive-side arm 3 from among two sets of 
arms which protrude in the mutually opposite directions 
and which are composed of a piezoelectric body is 
formed of two drive-side arms 3a, 3b for excitation, 
which vibrate in mutually opposite phases and one drive- 
side arm 3c for nonexcitation, which is interposed 
between the drive-side arms for excitation; a detection- 
side arm 4 formed of two detection- side arms 4a, 4b, 
for vibration, which are vibrated in mutually opposite 
phases and one detection-side arm 4c, for nonvibraiton 
which is interposed between both detection-side arms 
for vibration; and drive electrodes 5 which excite an in- 
phase vibration vibrated in a direction parallel to the 
main face are formed at both drive-side arms 3a, 3b for 
excitation and that detecting electrodes 6 which detect 
a plane-perpendicular vibration vibrated in a direction perpendicular to the main face are formed 
at both detection-side arms 4a, 4b for vibration. 
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t-a s 4 *mtthTtti*m<»wmt u ±mm 

[0 0 6 0] *#5 2 tt, ^*ffi^JSi"6 -OO^ffi 
5 2 a, 5 2 b *5 £ w *b £> ffi^ffi 5 2 a, 5 2b^l 
8H-S±T&&Ego<D$8®5 2c-5 2fWU#t 

2 <D±m 5 2a, 5 2 b t ¥fTfc#W-«»HHT 
-A 5 3d5ftW|-rSffi^«lbi:i-So 
[0 06 1] K»«flT-A 5 3 ^tvett^SV^KcaB 

flrta-ewM- s r^fibft^raKi«iT- a 53a, 53 

b*5j;05cittib^MMP»^T-A5 3 a, 5 3b|tJ 
»?> *f*5 2Ki^<D*»®5 2 c££M5 2 a, 5 2b 

x^z> 9 *tlt, frmsbmr— as 3a~53cn, m 

T*S*K ^^3fc«c5 2<0«C^i:R-cO*$«rt>oWfffi 
[006 2] t^ttHMT — A 5 4 f±, *fr?M*KWzm. 

&ttxmwi+z^<Dmbm&mmT-j*5 4* t 54 

b^it^^ix^PttaftMtttiiMr-AS 4 a, 5 4 bit! 

tzifrtEtz— *<Dmmm&mwr— a 5 4 c a*e>fc 

9. *#5 2JcT:fr<0#M5 2 d££fl55 2 a, 52b 

^dW^i-^KWliRiT— A 5 3 a - 5 3 c £ff3-<D«Lh 
(dE«$ttT^9, i#^rail!lir-A5 3©J|$i^ 

[0063]^ 

-^^t"tS«aiOE«j3J:t5^<Dft»Jcot, Hi 5 
-01 7«r^V>TttWr5c HI 5 (a) - (c) f±# 

HI 6f±*^<D»-|^fi|^«fe^5JE«^ 

i-j»»H. hi 7 itt&m<nn-^j&mc&*Enm 
-rmmrnxh*. His^^rj:^^. sx&mvmwT 

-A53a, 5 3bCtt, WfW*5 20iI5 2 
a, 5 2btW^(^JC«»i-5ffirt^l(i«r©jBi-5 

it*><DW-D<Dwmmwms stwttbfrx^z. 

«KlM^ffl<«r-A 5 4a, 54b fcfi. ^tt^H*«c 
5 5 <D±M5 2a, 52b ^^tt^^I^Slrr^ffi^ 

a«i&$:«im"rafc^oBgoo^tfi^««i5 e&nvb 
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[0 0 6 4] &mmmnmssK* r-A£tti*MB«a» 

WM^&ft 9 , ^Sb^SMMfflT— A 5 3a, 53b 
<om±m (*#5 2CO^®5 2 a i^3S) «><I 
^ffiW^teEBSftTi^. * UT, . H 1 6 ic^-f-J: 

5 5 m±*m-<o&&k ft r> > *»o«vctl# 

5 3a OIEIbJBm^ 5 5 kmm%mWbWT—J* 53b<D 

-v£ft5£ o (cXMraGfe^£ftTV*s. 
[0 0 6 5] ^MfS5 6^ r— AattflMMa* 

"WHI*6ft9, «BWB«HHir-A5 4a l 54b 
cDp^ffi (:£#5 2CO^®5 2 a bWjTft—Wffi) 

vmmm (**s 20^15 2 a tiE^rw) o<g 

LT««fc£;hrcv>*. ftfe. ^Eb^tfettiHr-^5 4 a 
o^w^m^ 5 6 t«»/Bifem«ir — ^ 5 4 b cot&ttj/B 

[0 0 6 6] ^<D£o\cm&iSfrTzmnMW}iS^'(** 

r— A 5 3a, 53b lc©rt&»&Ibfii-<5fc«><DfiJti 
*J:tXWB^1»Hiffllr— A5 4 a, 5 4 b<offiSiHtab. 
lcJ:oTJ»iBSfrS«##*ft?K ^n^tTl®) 

flMBWIll7-A5 3 a, 5 3 b «S J:tf«Hlfflttffi« 
T-A5 4a, 5 4 b ft fc£C 3 £ £ 

[0 0 6 7] ft*5. *Sltt^ll8^*5ftS^WS<ojEEmS 
®,i?^^n^=r— ^5 1 1± % X*7h7ym hfi*» 

[0 0 6 8] Ifcfc. **ttJBttte*$V*Ttt, ^P7^ 



SS»«lc*5it5*#5 2<o*4 f HAINES***!*? 

tl3mm, 3mm*5j;t;0. 3 4 mmt U ^T— A 

3, 4CDg£, «#*tW£fe*Jh,«x4. 2mm, 
0. 3 mmlSXXfO. 3 4mmHfc e 

[0 0 6 9] £f>(C, **jfc»«K:*JV*-C BttfflflM 

A53a, 5 3 b JCffirt^ftfc©^ 5 (H#ltfJ 

«MMM*ft«ft**e < ft -5 J: 5 ft) m®mm& 5 5 

3a, 5 3b*K-»^3t«*i:UTav\-«»ffl««i5 
5 $ Sr3E^THS6»«^««e-g^SfcS:^J?>3 r 

b\zxvffl^it 0 ^(ofgg:, mi l&xxtmi 2ic^u 

^04 0%-7 0%i:U mtS5 5<DZM (- 

^xomw^mwM 5 5 o®ofp) srsntKior— ^i© 3 0 

[0 0 7 0] Hfltfc, «»/Btfetii<B!)T— A5 4a, 5 4 

mmm&mwT-A 5 4a, 54b ogasn^ibotsitij 

ft*) J:5 4«Wffi«i5 6©W$ 
SrfS-^fCo w0>&Jk EH8:|3J:tfB9lC3FUfctt*£:RJ 
title* *ffiffl««5 6<O*§«r*ai«T-AS©4 0% 

5 0%-7 0%itfcfcf, 

[0 0 7 1] roffe, ****»£*N*-C, 

IS) m«J)5 0 HttftONBtt. SI- 

KfclU— ) oftMMIt2:K^K (9 6 
I^tMi*- K £ 1^-) 0>££Hftft £ 9 0 H 

Z £ LfCo 

[0072] *$ffiMmz&\,*xt*. mSfilb^ 

i?>, X<t^MHM^*«nnMT-A6 3 a, 
5 3 b^XXfmmmikmWT— ^5 4 a, 5 4b<0&* 

mb&mztt^xi 0 0 oo^-OTt§b«)t/h^ 
<, z<Dmfc&#\z&\,*xm-nmj&mbmmz&fc& 
<Dn^vm*ft*>zb&'*imbtj:z>o mmmmxtx. 
mi 3 2o^y>r^ kwibic i o raw 



[0 0 7 3] ^(DXoiC, *mM<Di£mgmi?v{ 

-f Ym<»1£Wami?*<<**=—zfS 14:, 0 13tc^ 
-TJ:5lc^U £^<D«m&fTofc£c^ 0. 7 
mV/ (deg/s) £*VN^^ea1*tii£?T5r 

[0 0 7 4] **te^«l^-rjE«^»^-Y^ 
o^^5 lKSS^T. i$m&mW$hMT-J»S 3 c 

3oi;0*^liffl«fetfliPST-A 5 4c <nm»m«L&2 1>#> 

T/J>£V^£*flj;BU ^©)^fK»^r-A 5 3 c 

(r-^mmm) ^52111^0*^52^ 
[0075] &±%Lm vtixo *nmemitt+m 

Wtt^i*ttJ«lT-A 5 4a, 54b fctftffi^E— KcO 

$ < , ^fcjatfeffiK»<WT-A 5 3a, 53b £Jg»JB 
tfcfcfcMWT — A 5 4a. 54b W^KHt^+^^tttuTV^ 

[0 0 7 6] ^:*lfe^filtc*5V^fi, JiT^*f 

-a 5 3 a, 53b (Dwmmmcn vxmmmmmmr 
— ^ 5 4 a , 54b &mmt&mmm*:z n& 

[0 0 7 7] *£lfc?g«K:*5V>Ttf:, i^lt)^ 

tttflST-A5 4a, 5 4 b c KltftftJBmM 5 6 U 

^^^s^nr. Pf^ttffi«mffiir-A5 4a, 54 
[oo7 8] &nm&i8i\z&^x^ ffwtu 

*»Wttwi^tcBU££*x1\ X*yhM, 130 
[0 0 7 9] 



[Hffi<o««t^ra] 

[HI] ^^Oj5-^lfe^«^«5ffi««llb^^^n 
^ :/&^i-#«0-Cfc*o 
[0 2] (a) - (c) tt*»^^>»-m&^lcfili 

[H 4] *^^IR-*te^«tc^5|ETOtb^r>f a 

[05] *«w<o*-^ife^iii^eEE*«i6^Y-rn 

[0 6] *^Wo|R~^lfe^«lc«5ff^«^^n 

[0 7] (a) *5<fctf (b) «**W(O0-^16^1i(C 
-A«r^TiE®0i:«ffi0"C*>^o 

[0 8] m7<Dmmmmm&LT-Mc&tfz9mmm& 

So " 

[0 9] 0 7 <n®)W%wW)W7-Mz&vzmW)mm& 

[010] (a) (b) tt*»W<D*-«ft»ti 

T-&*7FiinEmmkW&mx*>z. 

[01 1] 01 0<O^16^|*W^lT-A^Jt5«ttl^ 

[H 1 2 ] a i 0 w«i6^ttai«r-ik:j3it-5*ffiffl 
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[01 5] (a) — (c) tt*»W<B*- 

[016] *»MOJB-SaS*tttc«SflE«fi»^^>f 

[018] (a) *3j:t^ (b) tt«*0*Xffl£E*J6ft 



1 ff«g»^WnX3^ 

2 *flc 

2a, 2 b ^® 

2 c - 2 f 

3 mW)WT— J* 

3a, 3b mmmmwiWT— ^ 

3 c MMIEJinMr-* 

4 *bmt.—a 

4a, 4b ^l&iB&WfldT— ^ 

4 c &&shmmmmT-j» 

5 ^ib^m^ 

6 ^tti^m^ 



[an 



[B2] 




IrfraSSB a * 3 - ^ 
36:i$aUflBffl&*B7--U 
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[133] 



[B4] 
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[018] 
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